A and B cells of pancreatic islets of the dog and mouse were stained by the enzyme-antibody method. A cells, in general, were small in number, particularly in the mouse, and distributed at the peripheral zone of the islet. Furthermore, A cells were located very close to the intrainsular capillary.
Since the enzyme-antibody method has been developed by Nakane in 1966 , it is confirmed to be the most reliable method to detect the localization of tissue antigen. This method has revealed immunohistopathologically that it is as specific as an immunofluorescent method. It is noted that this is available to electronmicroscopic stud as well as light microscopic study. Furthermore, the microscopic specimen of this method stays almost permanently useful, and may be observed with an ordinary light microscope without any special equipment. This method is widely applied to immunohistochemical study in the same way as in the immunofluorescent method. For example, the identification of individual hormone producing cell of the anterior pituitary gland (Nakane et al., 1967) , detection of antinuclear antibody (Murohashi et al., 1970) , and investigation of glomerular changes in the various renal diseases (Murohashi et al., 1971 ) by this method were reported. And it was also applied as an immunoelectronmicroscopic method to the detection of virus antigen (Hoshino et al., 1971) , localization of intracellular antigen (Leduc et al., 1969 ; Kawarai et al., 1971) and production site of myelomagloblin (Suzuki et al., 1969) . Comparing this with the ferritin antibody method, the enzymeantibody method has the advantage of more excellent penetrability into the cell, because the molecular size of enzyme-labeled antibody is smaller than that of the ferritinlabeled. This experiment was designed to confirm the presence and distribution of the insulin and glucagon secreting cells in the pancreatic islets of several animals using the enzyme-antibody method.
Materials and Methods
Anti-insulin antibodies were produced in a guinea pig by beef insulin and anti-glucagon antibodies were raised in rabbit by the previously reported method (Ito et al., 1974) . Anti-rabbit IgG antiserum was produced in the guinea pig by immunization against purified rabbit IgG (Seikagaku Chemical Co.). Coupling reaction of horseradish peroxidase with antiinsulin antibody of anti-rabbit IgG antibody was performed by the single step method using glutaraldehyde as a bifunctional reagent All of the specimens prepared by different the maintenance of tissue architecture was best when fixed by paraformaldehydeglutaraldehyde mixture and shrunk most by ethanol fixation. The cells reacting positively with antiinsulin antibody of the dog pancreas were mainly distributed in the central zone of the islet in group and their cytoplasmas were stained diffusely with partial granular appearance except for the nuclei (Fig. 2) . These cells were not adjacent to an intrainsular capillary but intercalated by several layers of non-positively-reacting cells between the capillay. On the other hand, the cells positively stained by antiglucagon antibody were mostly found in the peripheral zone of the islet as a single cell layer or scattered in small group (Fig. 3) . The glucagon positive cells, however, were rarely observed in small groups of three or four cells in number in the central area of the islet.
In this occasion the glucagon positive cells had close contact with the intrainsular capillary. The cytoplasm of the glucagon positive cell was also stained diffusely but more granular than that of the insulin positive cell. The population of the glucagon positive cells was about one-third or one-fourth of the insulin positive cells.
The islet of the uncinate process of the dog pancreas, most of them small and irregular-shaped, was positively stained only by the anti-insulin antibody (Fig. 4) . The anti-glucagon antibody failed to react positively with the insular cells of the uncinate process (Fig. 5) .
The pancreatic islet of the mouse showed a more definite difference in the mode of distribution between the insulin and glucagon positive cells. The former about ninety percent of the insular cells were located in the central region of the islet (Fig. 6) . On the other hand, the latter, small in number, about five or ten percent of the insular cells, were found in a limited way in the peripheral zone of the islet in an incomplete circular arrangement of a single cellular layer (Fig. 7) .
The mode of the distribution of A cells and B cells observed by aldehyde fuchsin stain bore a very close resemblance to that by the enzyme antibody method (Fig. 8) . And the immunofluorescent stain of A cells naturally showed a similar result (Fig. 9) . Control studies did not show any positive cells.
Discussion
Both preparations, i. e. by the enzymeantibody method and by the immunofluo rescent staining showed the same findings of positively reacting cell population and mode of distribution.
Aldehyde fuchsin stain also revealed a similar result to that of the enzyme-antibody method. The enzyme antibody method, however, is more specific to detect the hormone secreting or laden cell than the ordinary histochemical staining method. Moreover, the specificity of this method is confirmed easily by the several combinations of control studies, comparing the histochemical method. Furthermore, as the aldehyde fuchsin stain was regarded not to stain insulin and/or glucagon itself (Fujita, 1973) , it may be in some instances impossible to distinguish exactly A (glucagon secreting) and B (insulin secreting) cells from each other or from another (D cell) in the pancreatic islet by this method. Therefore, the enzyme-antibody method is a more suitable technique to examine precise localization and mode of distribution of the insular cells. The real merit of this method will be exhibited enough in the identification of the hormone secreting or laden cells not limited to the pancreatic islet but also to other endocrine glands. The mode of distribution of A and B cells was variable from animal to animal, as it has been recognized by the aldehyd fuchsin staining (Fujita, 1973) .
The A cells, however, in general were small in number and had a tendency to distribute at the periphery of the islet. The A cells of the dog and mouse pancreatic islets were in close location at the intrainsular capillary. On the other hand, the B cells, many in number, located at the central area of the pancreatic islet in group and were not adjacent to the insular capillary. This different localization between the A and B cells in the islet may show the interaction of A and B cells, that glucagon might stimulate insulin secretion via the insular capillary fiow. Fujita et al. described the insuloacinar portal system in which the blood of the islet flows from A cell group to B cell group and then to the exocrine glands (Fujita, 1973) . The islets of the uncinate process of the dog pancreas, where there was no A cell but where B and D cell existed, has not any positive cell reaction with anti-glucagon antibody, while B cells were detected by the anti-insulin antibody. This fact suggested that D cell had neither glucagon nor glucagon-like immunoreactive substance.
This enzyme-antibody method has several advantages compared with the immunoand efficient conjugation between the enzyme and antibody was not so easy and the conjugation rate was relatively low. Therefore, highly sensitive antibodies must be obtained in order to keep enough activity after the conjugation procedure. The merit of this method above all is its availablility to the immunoelectronmicroscopic study. A dilemma, however, between the maintenance of electronmicroscopic fine architecture and the preservation of protein or polypeptide antigenicity stood in front of the immunoelectronmicroscopic application. But recently Nakane et al. have developed a new conjugation method (Nakane et al., 1974) and newly modified fixation for electronmicroscopy (McLean et al., 1974) . So this method may be more widely available with more ease in both light and electronmicroscopic immunohistopathology.
And more precise morphological changes in normal or diseased state of the pancreatic islet cells will be obtained. 
